This study compared the prevalence of premature ejaculation (PE) diagnosed by the PE diagnostic tool (PEDT) score, self-reporting and stopwatch-recorded intravaginal ejaculation latency time (IELT). It examined the characteristics of males diagnosed with PE by each criterion. A questionnaire survey enrolled 2081 subjects from March to October, 2010. Stopwatch-recorded IELT was measured in 1035 of the 2081 subjects. We aimed to determine whether PE has an influence on the frequency and satisfaction of sexual intercourse, the degree of libido/erectile function and the satisfaction. These factors were evaluated according to different definitions of PE to assess whether the definition used yielded differences in the data. The prevalence of PE, based on a PEDT score of X11, self-reporting and stopwatch-recorded IELT of p1 min was 11.3%, 19.5% and 3%, respectively. The prevalence of PE diagnoses based on PEDT score and self-reporting increased with age, but stopwatch-recorded IELT-based diagnoses did not. Males experiencing PE showed lower levels of libido, erectile function and frequency and satisfaction of sexual intercourse compared with non-PE males. PE males felt that they did not satisfy their partners in terms of the partners' sexual satisfaction and frequency of orgasm, in comparison with non-PE males. PE is a highly prevalent sexual dysfunction in males. Regardless of whether the PE diagnosis was made on the basis of self-reporting, PEDT score or stopwatch-recorded IELT, subjective symptoms were similar among PE males.
INTRODUCTION
Premature ejaculation (PE) is the most prevalent male ejaculation disorder. 1, 2 Although PE negatively affects self-esteem, sexual satisfaction and the patient's relationship with his partner, 3 relatively few studies have been conducted on PE compared with ED. Recently, PE has become a topic of increasing interest in sexual medicine. The increased attention toward PE has highlighted the need for better understanding and recognition of the epidemiology of this disorder.
Despite global prevalence rates of PE estimated at approximately 20-30%, 4 ,5 the prevalence of PE appears to vary across socio-cultural and geographic populations. Some other studies reported that the prevalence is as low as 3%. 6, 7 Because there are no standardized, universal criteria, much debate exists about the definitions of PE. 8 Therefore, the epidemiology of PE has not been firmly established, and the lack of robust epidemiological studies renders its true prevalence unknown.
For the diagnosis of PE, we should consider a multidimensional construct that includes intravaginal ejaculation latency time (IELT), control of ejaculation and patient distress. 9, 10 A brief selfadministered questionnaire, the PE diagnostic tool (PEDT), was developed and validated by Symonds et al.
11 to achieve this result. We reported a Korean validation of the PEDT and its diagnostic value. 12 However, the Diagnostic and Statistical Manual of Mental Disorders-IV-Text Revision (DSM-IV-TR) diagnostic criteria do not include an accurate duration of ejaculation as an objective criterion. 13 To supplement this limitation, the International Society for Sexual Medicine has recently redefined PE. Lifelong PE was defined as 'a male sexual dysfunction characterized by ejaculation, which always or nearly always occurs before or within about 1 min of vaginal penetration; and, inability to delay ejaculation on all or nearly all vaginal penetrations; and, negative personal consequences, such as distress, bother, frustration and/or the avoidance of sexual intimacy'. 13 However, 1 min is an often accepted but not completely validated measure of PE. It is unknown whether the prevalence rates of PE have changed in response to the new definition. Therefore, this study investigated the prevalence of PE according to different definitions, based on PEDT score, self-reporting and stopwatch-recorded IELT. In addition, it examined the clinical characteristics of males diagnosed with PE by each criterion.
MATERIALS AND METHODS Subject
Adult males aged 20-64 years were enrolled in the survey from March to October, 2010. Korean males were selected as a sample group in proportion to regional distribution of the population by age. Heterosexual individuals who had not engaged in sexual intercourse within the previous 6 months or who had no plans to be sexually active in the future were excluded. Homosexual and bisexual men were also excluded. If the female sexual partners had sexual dysfunction, they were excluded from the study as well. All subjects were randomly selected through a multi-level stratified random sampling from each administrative district. The sample frame was stratified to city, dong (small section of city) and tong (subdivision of dong) by 15 geographical regions.
Methods
This study was designed as a two-stage research. The first stage was conducted through data base of Korean research institute based on general population to confirm the intention to participate in and to schedule a visit with the interviewees. To encourage a high response rate and reliable answers, anonymity was ensured. The respondents completed the questionnaires independently, and they were collected sealed. The questionnaire, which was validated for the Korean language, assessed PE and erectile function according to the criteria of PEDT and the International index of Erectile Function-5 (IIEF-5). Males with PEDT scores of p8, 9 and 10,X11 were classified as normal (non-PE), possible PE and PE, respectively. 11, 12 Those with IIEF-5 scores of 5-7, 8-11, 12-21 and 22-25 were categorized as having severe, moderate, mild or no ED, respectively.
14 To investigate the effect of PE on quality of life, the frequency and satisfaction of sexual life, the degree of libido/erectile function and the satisfaction of the partner were examined with questionnaire.
The second stage was measuring the IELT by stopwatch. The IELT was measured by the subjects' partners after they had been thoroughly educated on what it measured. The IELT was gauged three times, and the mean value was used in analysis. The details are as follows: sexual intercourse was initiated when a partner was ready to push 'Start' button on a stopwatch. The moment a male inserted his penis into the vagina, the button was pushed by the partner. The partner pushed 'Stop' button simultaneously with the ejaculation.
All procedures and methods of data collection were approved by the ethical committee of the Samsung Medical Center Institutional Review Board before commencement of the study. Both patients and controls gave their written informed consent.
Statistical analysis
Data were processed and analyzed using routine statistical methods, and a Po0.05 level considered significant. Comparisons of intergroups were performed using w 2 or one-way analysis of variance tests. All statistics were calculated using SPSS version 12.0 (SPSS, Chicago, IL, USA).
RESULTS

Subject demographics
A total of 2081 male adults aged 20-64 years participated in the questionnaire survey. Stopwatch IELT of 1035 out of 2081 was measured. The demographic information is shown in Table 1 .
Prevalence of PE When the PEDT score was used, 11.3% (236) and 15.6% (324) of the 2081 subjects were diagnosed with definite and possible PE, respectively, meaning that 26.9% (560) either had or possibly had PE. The prevalence of PE increased with age (P ¼ 0.02).
Using self-reporting, 19.5% were considered to have PE, meaning that they believed they had PE by their personal standards. The prevalence revealed a statistically significant increase with age (Po0.001). Among the 1036 subjects who participated in the stopwatch IELT test, those with an IELT of p1 min or 1-2 min comprised 3% and 13.6%, respectively. Thus, if PE is defined as an IELT of p2 min, its prevalence was 16.6%. The difference in the rate of IELT of p1 min was not significant among those in the 20 s to 50 s but the rate in the 60 s was approximately twice as high as that of the others ( Figure 1 ).
Comorbid conditions
The PE subjects diagnosed by PEDT score or self-reporting had a higher prevalence of diabetes, hypertension, arthritis, back pain, Table 2) .
Impact of PE on sexual activity Overall sexual activity was lower in PE males based on the three criteria in comparison with non-PE males. In particular, the severity of ED was examined with IIEF-5, and moderate or severe ED was found more frequently in the PE males based on the three criteria (Po0.05). The frequency of sexual intercourse (1-2 times per month) in PE males and non-PE males was 36.4% and 20.6% on PEDT score, 38.2% and 20.5% on self-reported PE, 29.1% and 17.6% on IELT, respectively (Po0.05). The satisfaction level of sexual intercourse (in the category of very unsatisfactory or unsatisfactory) in PE males and non-PE males was 41.1% and 9.8% on PEDT score, 34.2% and 9.8% on self-reported PE, 25.6% and 12.3% on IELT, respectively (Po0.001). In short, the frequency and satisfaction of sexual intercourse were lower in PE males than in non-PE males (Table 3) .
Impact of PE on relationship of partner and quality of life PE had a negative impact on the subjects' overall relationships with their partners. The rate of the individuals who assumed that their partner's sexual satisfaction was low was higher in the PE males than in the non-PE males (Po0.05). Over half of the non-PE males thought that the frequency of their partner's orgasms during sexual intercourse was 450%, whereas most of the PE males thought that their partner did not achieve orgasm. In terms of overall quality of life, satisfaction was lower in PE males than in non PE males (Po0.05). This difference was observed in PE males on the basis of self-reporting and PEDT score, but not stopwatchrecorded IELT (Table 4) .
Methods ever used to prolong IELT Many methods have been utilized to delay ejaculation. The behavior therapy was used most frequently by 40.3% of the subjects. The rates of PE males using prescription drugs after consultation with a doctor were higher than those of non-PE males, but the rates were very low overall (Table 5) .
IELT data The IELT of 1035 subjects was measured with a stopwatch. The time until ejaculation was p1 min, 1 to p2 min, 2 to p5 min, 5 to p10 min, 10 to p15 min, 15 to p20 min and 420 min for 3.0%, 13.6%, 40.9%, 22.7%, 9.8%, 3.8% and 3.7% of the participants, respectively. Age and IELT showed a negative correlation (correlation coefficient r ¼ À 0.166, Po0.001), whereas IIEF-5 score and stopwatch IELT had a positive correlation such that more severe ED was associated with shorter IELT (correlation coefficient r ¼ 0.111, Po0.001).
DISCUSSION
According to the European Association of Urology (EAU) guidelines, PE has a detrimental effect on self-confidence and on the Figure 1 . The PE prevalence based on PEDT score, self-reporting and stopwatch-recorded IELT by age group. Abbreviations: CNS, central nervous system; DM, diabetes mellitus; IELT, intravaginal ejaculation latency time; PE, premature ejaculation; PEDT, premature ejaculation diagnostic tool. *P-value o0.001, compared with non-PE. **P-value o0.01, compared with non-PE. ***P-value o0.05, compared with non-PE.
patient's relationship with his partner. 15 These definitions are supported by previous studies that showed that PE is negatively associated with psychological outcome, quality of life, partner relationships and self-esteem. 3, [16] [17] [18] [19] This study indicated that PE had an overall negative influence on males' sex lives. The PE males showed lower levels of libido, erectile function and the frequency and satisfaction of sexual intercourse compared with non-PE males. PE negatively affected the male's relationship with his partner as well. Compared with non-PE males, PE males did not think that their partners were satisfied with their sex life in terms of satisfaction and orgasm frequency. This result was consistent in males diagnosed with PE using all three criteria (self-reporting, PEDT score and stopwatch-recorded IELT). This finding indicates that the three criteria distinguished subjective symptoms of PE well.
The three diagnostic criteria of PE showed that ED was the most significant comorbidity of PE. This finding was consistent with those of the previous reports in that ED is associated with PE and is a risk factor for PE. 5, 20 In addition, as shown in this study, PE males perceived themselves to have weak erectile function, and their rate of moderate or severe ED was high. The IIEF-5 score was positively correlated with stopwatch IELT, such that increased severity of ED resulted in shorter IELT. These results implied that PE was also a risk factor for ED.
As in previous studies, 5 only 2.5-3% of the PE patients used drugs prescribed by a doctor to treat their condition. This percentage was significantly different from the 18% of males who consulted with a doctor due to sexual problems. 21 This finding was observed in all males diagnosed with PE. Moreover, most of the males utilized the method of behavior therapy, such as squeezing or interrupted stimulation, to prolong IELT regardless of the existence of PE. This was probably caused by the fact that effective PE therapy has not been developed and made known to the general population.
The prevalence of PE has been reported in previous studies to be approximately 20-30%, with no age-related differences. 4, 5, 22 Although some researchers have reported the prevalence of PE to be as low as 3%, 6, 7 others have reported it to be as high as 75%. 23 As shown in the results of this study, PE prevalence has varied by country because researchers have used different diagnostic criteria. When the prevalence of PE was investigated using a PEDT criterion of X11, the prevalence was found to be 11.3%, which was lower than that reported by previous studies.
Considering that most of the previously reported studies were Internet-based surveys rather than validated patient-reported outcome, we believe that the prevalence in this study was more reliable. In addition, the possible PE group (identified by a score of 9-10) accounted for a relatively large portion (15.6%), and the overall prevalence of PE, including possible PE, was 26.9%, which was similar to previous studies. This study revealed that the prevalence of PE, defined by selfreporting and PEDT score, increased with age. However, for stopwatch-recorded IELT, the rate of p2 min was statistically different among males aged 20-59 years, as was seen in previous studies, although it increased significantly in men in their 60s. Therefore, subjective criteria, such as self-reporting and PEDT score, are related to age, whereas objective criteria such as the IELT are not. This finding differs from previously conducted studies that showed the prevalence of PE was not associated with age. 5, 22 This result is presumed to be due to the overall decrease in sexual function, such as ejaculation control and erectile function that occurs with the aging process.
The rate of IELT of p1 min was 3%. If the criterion by IELT of p1 min was used to diagnose PE, its prevalence was considerably lower than the prevalence based on PEDT, self-reported PE and other previous reports. Thus, an IELT of p1 min possibly underestimates the prevalence of PE. Patrick et al. 16 reported that the median IELT recorded by partners was 7.3 and 1.8 min in males with and without PE, respectively. Meanwhile, Waldinger et al. 24 proposed four distinct entities of early ejaculation such as lifelong PE, acquired PE, natural variable PE and premature-like ejaculatory dysfunction. The cutoff in the lifelong PE was 1-2 min of IELT. Moreover, as the rate of stopwatch IELT of p2 min was 16.6%, which was comparable with the prevalence based on PEDT score and self-reporting, a diagnostic criterion of PE p2 min in IELT is appropriate.
However, we should consider that the female partner's sexual dissatisfaction was possibly due to a sexual dysfunction of the female partner, which could be concomitant with, or triggered by male partner's PE, not due to the male's PE itself. We also should take into account that life quality of female partners is subjective information not measured by a form of self-reporting from them. We did not make the diagnosis of female sexual dysfunction on the basis of any use of specific instrument. Moreover, the questionnaire used in this study was not validated. Each question was answered on the scale of 1st stage to 5th stage. The points are the limitation of this study.
CONCLUSION
The clinical characteristics of subjective symptoms and the methods used to prolong IELT did not differ and PE had a negative impact on the subjects' overall relationships with their partners regardless of the diagnosis criteria used (self-reporting, PEDT score or stopwatch-recorded IELT). However, the prevalence rates of PE differed when different diagnostic criteria were used. When an IELT of p1 min was used as a diagnostic criterion of PE, the prevalence of PE was low compared with that based on other criteria, suggesting that some patients with PE symptoms could be excluded. Therefore, a criterion of IELT of p2 min should be used to diagnose PE.
